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Introduction and Literature Review
A growing body of research suggests that many neighborhoods in the United States lack equitable access to healthy foods (Caspi, Sorensen, Subramanian, & Kawachi, 2012; Larson, Story, & Nelson, 2009 ). For example, neighborhoods composed of low-income and predominately minority residents have limited access to full-service supermarkets (Moore & Diez Roux, 2006; Zenk et al., 2005) and lower total availability of healthy foods compared to more affluent neighborhoods (Franco, Diez Roux, Glass, Caballero, & Brancati, 2008; Morland & Filomena, 2007) . Greater access to healthy foods and healthy food retailers has been linked with better dietary outcomes (Bodor, Hutchinson, & Rose, 2013; Bodor, Rose, Farley, Swalm, & Scott, 2008; Franco et al., 2009 ) and lower body mass index (Morland, Diez Roux, & Wing, 2006) . This suggests that access to healthy foods may be an important characteristic of healthpromoting neighborhood environments.
In response to the growing recognition of the role local food environments may play in influencing dietary behaviors, increasing access to healthy food options has become a national public health priority. Federal health promotion programs, such as the Communities Putting Prevention to Work (CPPW) program, have focused on modifying local food environments to make them more supportive of healthy eating (Bunnell et al., 2012) . This strategy aligns with one of the national objectives of Healthy People 2020--to increase the proportion of Americans who have access to a food retail outlet that sells a variety of foods that are encouraged by the Dietary Guidelines for Americans (Department of Health and Human Services, n.d.) . This strategy is also consistent with theoretical frameworks of health behavior, such as Cohen's Structural Model of Health Behavior, which suggest that the availability of health-promoting resources is an important determinant of engaging in health-promoting behaviors (Cohen, Scribner, & Farley, 2000) .
Access to healthy foods is a multidimensional concept that encompasses availability, accessibility, affordability, accommodation, and acceptability of healthier food options (Caspi et al., 2012) . Strategies to improve access to healthy foods have included opening new retailers of healthy foods within a community, encouraging existing retailers to stock healthier options, and making healthy food options more affordable to low-income consumers (Story, Kaphingst, Robinson-O'Brien, & Glanz, 2008) . One method of increasing the affordability of fresh fruits and vegetables is to equip farmers markets with Electronic Benefits Transfer (EBT) card readers so that low-income Americans who participate in the Supplemental Nutrition Assistance Program (SNAP, formerly known as the food stamp program) may use their benefits to purchase fresh produce.
However, the extent to which these initiatives will improve dietary behaviors among SNAP participants remains an area of active research. To date, most research regarding introducing EBT card readers at farmers markets has focused on describing the factors influencing the adoption of this technology (Hasin & Smith, 2018; Roubal, Morales, Timberlake, & Martinez-Donate, 2016; Ward, Slawson, Wu, & Jilcott Pitts, 2015) or on the effect of these initiatives on SNAP redemption rates and market sales (Buttenheim, Havassy, Fang, Glyn, & Karpyn, 2012; Hasin, Smith, & Stieren, 2016; Jones & Bhatia, 2011) . Few studies have focused on nutrition and dietary behavior or perceived access to healthy foods as outcomes (Krokowski, 2016) . Research regarding the ability of these initiatives to improve fruit and vegetable intake is needed to evaluate the potential significance of these programs for improving population-level dietary change.
Through the CPPW program, the Centers for Disease Control and Prevention (CDC) funded 50 communities to implement local environmental changes focused on obesity prevention and tobacco control (Bunnell et al., 2012) . The Georgia Department of Public Health (DPH) used CPPW funding to expand access to fresh fruits and vegetables among local residents by purchasing EBT card readers for two local farmers markets operated by Truly Living Well Center for Natural Urban Agriculture (TLW) in Atlanta, GA. This article presents results from an evaluation of TLW's farmers markets, following the implementation of EBT card readers. The evaluation sought to answer the following questions: (1) What is the current reach of the TLW market, as measured by the demographic and socioeconomic characteristics of existing customers? (2) What are the patterns of TLW farmers market use among customers? (3) What perceived changes in access to and consumption of fresh vegetables do returning customers report as a result of the market? and (4) How do these characteristics vary between SNAP participants and non-participants?
Applied Research Methods

Research Design and Variables
This evaluation used a one-group post-test only design to evaluate the Truly Living Well Center for Natural Urban Agriculture's Open Air Farmers Markets (Shadish, Cook, & Campbell, 2002) . Demographic and socioeconomic characteristics of the market shoppers, their patterns of using the market, and their perceptions about how the market impacted their access to and consumption of fresh vegetables were used as dependent variables. Receipt of SNAP benefits served as the independent variable.
Description of the Truly Living Well Center for Natural Urban Agriculture's Open Air Farmers Markets and Setting
TLW is a 501(c)(3) nonprofit organization that has been operating in metro Atlanta since 2006. TLW's mission is to grow better communities by connecting people with the land through education, training, and demonstration of economic success in natural urban agriculture (Truly Living Well Center for Natural Urban Agriculture, n.d.). TLW's flagship initiative involves operating urban farms in metro Atlanta using Certified Naturally Grown methods (Certified Naturally Grown, n.d.). Each year, these farms produce an estimated 30,000 pounds (13,600 kg) of fresh fruit, vegetables, herbs, and flowers, which are sold to the general public at open-air farmers markets located on site at the urban farms. These markets exclusively sell produce grown by TLW; no other vendors sell products at these markets. In addition to these activities, TLW also runs a community-supported agriculture program (CSA) and offers a variety of educational and outreach activities for both adults and children, including urban farm tours, volunteer opportunities, summer camps, and urban agriculture training. In 2012, DPH used CPPW funding to enable TLW to purchase EBT card readers so that the farmers markets could accept SNAP as a form of payment.
At the time of this evaluation, TLW operated two urban farmers markets, which were located in the Sweet Auburn/Old Fourth Ward neighborhoods as well as the city of East Point in metro Atlanta, Georgia. 
Sample
This evaluation sought to generate information about the customer base of the TLW farmers markets. A convenience sample of participants who shopped at the markets on nine days in Spring 2013 were invited to participate in the study. Eligible participants were adults aged 18 or older who were shopping at the TLW farmers markets and who had not completed the survey previously. The recruitment goal was to enroll as many shoppers at the TLW markets in the study as possible during the nine recruitment days. Response rates were not systematically tracked.
Instrumentation
The instrument used for this study was a selfadministered, English-language, pen-and-paper survey that contained 34 items and took approximately 10 to 15 minutes to complete. The survey included questions about demographic characteristics, attendance at the market, perceived changes in access to and consumption of fresh vegetables, perceived benefits of organic and locally grown produce, and receipt of SNAP benefits.
Demographic Characteristics: Standard demographic questions were used to measure age, gender, race, employment status, education, income, and history of volunteering with or being employed by TLW. Respondents were also asked to respond yes or no to the question, "Have you ever run out of food in the last 12 months because you could not afford to buy more?" as a potential indicator of food insecurity. Demographic characteristics were treated as dependent variables in all statistical tests assessing differences between SNAP and non-SNAP participants.
Patterns of Market Use:
Frequency of market use was measured by asking participants how often they visit the farmers market on a monthly basis; this measure was adapted from a publicly available survey from an evaluation of a similar initiative (Reed, Grost, Mantinan, & Goldenhar, 2013) . Participants could either indicate that this was their first time attending the market or record the number of times per month that they attended the market (less than once-4 times per month). The survey also included a question asking participants to indicate what year they began attending the market. Responses included that this was their first season attending the market, or the years 2006-2012. The survey also included a question about how far respondents traveled to get to the farmers market (less than 1 mile, 1-5 miles, 6-10 miles, 11-20 miles, or more than 20 miles). A single, checkall question was used to assess methods of transportation to the market (e.g., car, bike, train, bus, on foot, or some other method). Patterns of market use were treated as dependent variables in all statistical tests assessing differences between SNAP and non-SNAP participants.
Perceived change in access to and consumption of fresh vegetables:
Perceived change in access to fresh vegetables was assessed using two questions asking participants to what extent they agreed or disagreed that the TLW farmers market made it easier to purchase fresh vegetables in their community and helped to offer a large selection of fresh vegetables in their community. Participants could select their responses using a 4-point Likert scale ranging from strongly disagree to strongly agree. These survey questions were developed for this study.
Self-reported change in vegetable consumption was measured using a single item asking participants to report to what extent they had been eating more fresh vegetables as a result of shopping at the TLW farmers market, relative to before they started shopping there. Response options were: this was their first time attending the market; no, fewer vegetables; no, the same amount of vegetables; yes, a little more vegetables; or yes, a lot more vegetables. This question was adapted from a previous evaluation of a similar initiative (Reed et al., 2013) . Perceived changes in access to and consumption of fresh vegetables were treated as dependent variables in all statistical tests assessing differences between SNAP and non-SNAP participants.
Receipt of SNAP Benefits:
The independent variable was assessed by asking participants to respond yes or no to the question, "In the past 12 months, did anyone in your household receive food stamps or a food stamp benefit card?"
Procedures
In 2013, DPH awarded a contract to the Emory Prevention Research Center (EPRC) to evaluate the TLW farmers markets; the EPRC, which managed the evaluation contract, was not involved in the design or implementation of this or other TLW initiatives. Representatives from DPH, TLW, and the EPRC jointly determined the evaluation questions and methodology. Once the survey instrument was finalized, trained graduate research assistants from the EPRC distributed self-administered intercept surveys to a convenience sample of customers on site at the two TLW farmers markets on nine days in April and May 2013. Because the primary purpose of this project was quality improvement, the Emory University Institutional Review Board determined that this project was non-research program evaluation and did not require IRB approval.
Data Analysis
Data were analyzed in SAS 9.3 (2012, SAS Institute, Inc., Cary, NC, USA) using descriptive statistics, including frequencies, proportions, and means. Analyses focused on describing the demographic characteristics of evaluation participants and their patterns of market use were conducted among the entire sample. Analyses focused on perceived change in perceived access to and consumption of fresh vegetables were restricted to customers who reported that they had attended the market at least once before (n=93). Additionally, bivariate statistical tests--including chi-square tests, Fisher's exact tests, Wilcoxon-Mann-Whitney tests, and independent samples t-tests--were used as appropriate to assess differences between SNAP recipients and non-SNAP recipients on their demographic and socioeconomic characteristics, their patterns of TLW market use, and perceived impact of the market on their access to and consumption of fresh vegetables.
Results
In total, 184 customers completed the survey (52% from the Sweet Auburn/Old Fourth Ward market and 48% from the East Point market). Five surveys were later excluded, either because the participant was found to have taken the survey before (n=1) or because of missing data on key variables (n=4). This resulted in a final analytic sample size of 179 participants.
Demographic and Socioeconomic Characteristics of TLW Farmers Market Customers
Over one-quarter (27.9%) of the sample reported that they receive SNAP benefits (Table 1 ). The majority of respondents were Black or African American (81.4%), middle-aged (mean age: 45.5 years, SD=15.4), women (68.5%), who were employed either full-(47.5%) or part-time (16.8%). The racial composition of the evaluation sample was similar to residents of the census tracts where each farmers market was located (e.g., 55.0% Black residents in the Sweet Auburn/Old Fourth Ward census tract vs. 53.8% from the sample at that site; 77.1% Black residents from the East Point census tract vs. 76.7% at that site; data not shown). Most reported that they had a college degree (36.3%) or higher (26.8%). Relatively few respondents (12.5%) reported an annual household income of US$10,000 or less, whereas 40.9% reported an annual household income more than US$50,000. Interestingly, of customers who reported annual household incomes of US$10,000 or less, 41% reported that they did not receive SNAP benefits. Approximately one in five shoppers in the sample (21.3%) reported that they had run out of food at some time in the previous year because they could not afford to buy more. Approximately 19.0% of respondents reported a history of volunteering for, being employed by, or serving on the board of TLW in the previous 6 months.
SNAP recipients were more likely to report their race as Black or African American (75.0%) relative to non-SNAP recipients (60.5%; p<.05). SNAP recipients were also less likely to report fulltime employment (p=.001), reported lower educational attainment (p<.001) and income levels (p<.0001), and were more likely to report that they had run out of food in the previous year because they could not afford to buy more (50.0%) relative to non-SNAP recipients (10.2%; p<.0001). SNAP recipients were marginally more likely to report a volunteer or employment history with TLW (28.9%) compared to non-SNAP recipients (15.5%, p=0.05).
Patterns of Market Use
Just under half of the sample reported that they were attending the farmers markets for the first time (48.0%; Table 2 ) and just over half of the sample reported that they were returning customers (52.0%). Over one-quarter of the sample reported attending the market 3 to 4 times per month (26.8%), though relatively few reported that they had been attending the market for 2 to 3 years (10.6%) or 4 years or more (10.6%). Many respondents reported that they traveled between 1 and 5 miles to get to the farmers market (45.8%), and car was the most frequently reported form of transportation (87.2%). Relatively few respondents came from less than a mile away (16.4%) or traveled by foot, bicycle, or public transit (8.4%). SNAP recipients were similar to non-SNAP recipients regarding their frequency of attending the market and distance traveled to get to the market. However, SNAP recipients tended to have started attending the farmers markets more recently than non-SNAP recipients (p<.05). SNAP recipients were also less likely to report having taken a car to get to the market (76.0%) as compared to non-SNAP recipients (91.5%; p<.05).
Perceived Changes in Access to and Consumption of Fresh Vegetables
Returning customers who responded to the survey reported high levels of agreement that the TLW farmers market made it easy to purchase fresh vegetables in their community (74.2% strongly agree, 17.2% agree) and helped offer a large selection of fresh vegetables in their community (64.5% strongly agree, 25.8% agree; Table 3 ). There were no statistically significant differences in either of these responses between SNAP and non-SNAP recipients.
Results regarding the perceived changes in fresh vegetable consumption as a result of shopping at the farmers market were mixed. Approximately one-third of returning customers reported that they were eating the same amount of fresh vegetables as a result of shopping at the farmers market (34.4%), that they were eating a little more fresh vegetables (30.1%), or that they were eating a lot more fresh vegetables (34.4%; Note. Chi Square tests were used to assess differences in frequency of attendance and length of attendance, and Fisher's exact test was used to assess differences in travel distances to TLW and method of transportation between customers who receive SNAP benefits and those who do not. Table 3 ). Among SNAP recipients, 44% reported eating a lot more fresh vegetables and 36% reported eating a little more fresh vegetables compared to non-SNAP recipients, of whom 31% reported eating a lot more and 28% reported eating a little more fresh vegetables (p=0.08).
Discussion
This article describes results from an evaluation of two farmers markets in Atlanta, Georgia, that received funding through the CPPW program to purchase additional EBT card readers so that they could accept SNAP benefits as a form of payment, thereby making their produce more affordable to low-income customers. In recent years, there has been growing interest in increasing low income people's access to farmers markets as a strategy to prevent chronic disease (Blanck, Thompson, Nebeling, & Yaroch, 2011; Bunnell et al., 2012; Jones & Bhatia, 2011) ; however, little evidence exists regarding the potential impact of these programs on perceived access to healthy foods and dietary behaviors (McCormack, Laska, Larson, & Story, 2010) . This study adds to the growing body of literature regarding the ability of urban farmers markets to reach low-income shoppers and the role that they may play in improving perceived access to healthy foods and dietary behaviors.
Results from this evaluation suggest that the TLW farmers markets succeeded at reaching customers from a range of socioeconomic backgrounds, including those who receive SNAP benefits, despite the fact that a large proportion of the sample reported educational, employment, and income levels indicative of higher socioeconomic status. Although the high proportion of SNAP recipients shopping at the farmers markets cannot be directly attributed to the introduction of EBT card readers, our survey found that SNAP recipients were more likely to have reported that they started attending the market recently compared to non-SNAP participants. These findings suggest a potential association between the introduction of EBT card readers and increased use of the farmers market by SNAP participants. Interestingly, the market also served low-income customers who were not enrolled in SNAP benefits. This suggests that the farmers market may be a potential outreach site for enrolling low-income customers in public assistance programs, such as SNAP.
Despite the fact that a relatively large proportion of survey respondents reported receiving SNAP benefits, evaluation results indicated that the markets may not be reaching people from the immediately surrounding communities, which include areas with a high proportion of households on SNAP (U.S. Census Bureau, n.d.). Based on these results, greater outreach into neighborhoods immediately surrounding the markets is needed. At the time of this evaluation, TLW was planning to increase outreach efforts, in part, by enrolling in Georgia Fresh For Less, an incentive program that enables SNAP recipients to double their food purchases when they shop at participating markets (Wholesome Wave Georgia, n.d.). Similar initiatives have been shown to result in improvements in fruit and vegetable consumption among SNAP recipients (Zimmerman, Roskos, Feller, & Durward, 2016) .
However, initiatives to increase the affordability of products sold at the market may be insufficient methods of attracting SNAP recipients. Results from a recent systematic review suggest that low-income consumers face numerous barriers to shopping at farmers markets. Although the introduction of EBT card readers at the TLW farmers markets addresses one of the most commonly cited barriers identified by this review (i.e., the perception that SNAP benefits are not accepted at farmers markets), low-income consumers perceive many other barriers not directly related to affordability (e.g., lack of racial and/or ethnic diversity at the markets, mismatches between the farmers markets and personal lifestyles, etc.) (Freedman et al., 2016) . It is possible that interventions solely focused on increasing the affordability of fresh produce may be insufficient for reaching low-income consumers; future programming should also address other components of access conceptualized by Caspi et al., including the availability, accessibility, accommodation, and acceptability of markets and their products (Caspi et al., 2012) . More research is needed regarding how farmers markets can address these other dimensions of access to attract SNAP recipients as customers. Future studies should focus on documenting how SNAP customers learned about the farmers market, as well as what motivated and made it easier for them to shop at the market. These results could help inform future outreach efforts.
An important finding from this evaluation was that returning TLW farmers market customers reported improvements in both their perceived access to and consumption of fresh vegetables as a result of the markets. These results are consistent with other evaluations of farmers markets and similar initiatives in how they affect customers' dietary behavior. For example, an evaluation of two farmers markets in Los Angeles reported that 97-98% of customers agreed or strongly agreed that they eat more fruits and fresh vegetables because of the market (Ruelas, Iverson, Kiekel, & Peters, 2012) . Additionally, an evaluation of a fruit and vegetable stand in Cobb County, Georgia, found that 65% of participants reported eating more vegetables, and 55% reported eating more fruit since they began shopping at the produce stand (Woodruff et al., 2016) . These results suggest that farmers markets may have a positive impact on the dietary behavior of customers.
In addition to benefitting the general customer base, the introduction of EBT card readers may have benefitted SNAP recipients in particular. Although prior studies have found that implementing SNAP/EBT card readers at farmers markets is associated with increased use of farmers markets by SNAP recipients (Jones & Bhatia, 2011) , increased SNAP redemption rates (Hasin et al., 2016) , and market sales (Buttenheim et al., 2012; Hasin et al., 2016) , these results add to the growing body of literature assessing the potential dietary impact of these initiatives on SNAP recipients. The one known prior study that evaluated the effect that introducing EBT card readers had on dietary intake found that among 1,320 SNAP recipients surveyed, 99% reported increased fruit and vegetable consumption attributable to the introduction of the EBT card reader (Krokowski, 2016) . These results suggest that introducing EBT card readers at farmers markets may be an effective way to increase fruit and vegetable consumption among SNAP recipients.
This evaluation had several limitations that are important to note. This study was primarily conducted as a quality improvement initiative for TLW; as such, our results are not intended to represent the entire TLW customer base and are not intended to be generalized to other initiatives as a way to increase access to healthy foods in other settings. We conducted a one-group, posttest-only study design with a convenience sample of market customers during the spring months of the TLW farmers market. This evaluation did not use a pre-test, but instead relied on retrospective questions asking customers to reflect on how their community food environments and their own dietary intake have changed since beginning to shop at a TLW farmers market. Although similar measures have been used in prior studies (Woodruff et al., 2016) , they may have been susceptible to several forms of bias, including social desirability bias, especially given that approximately 19% of survey respondents reported that they had volunteered for, been employed by, or served on the board of TLW within the previous six months. Although a pre/post design using valid and reliable measures to assess change in key outcomes of interest would have been a stronger evaluation design, this retrospective measurement approach was most feasible given the limited resources available for this evaluation and the need to keep the survey brief. Additionally, this evaluation did not have a comparison group of shoppers who did not use the TLW farmers markets. The small sample size may have had limited power to detect statistically significant differences between customers based on receipt of SNAP benefits.
Conclusions
Despite the study's limitations, these results suggest that the TLW urban farmers markets were able to attract low-income customers, that these customers use the market regularly, and that SNAP recipients perceived that they had increased access to and consumption of fresh vegetables as a result of shopping at the market. More rigorous research is needed regarding the most effective methods of increasing access to healthy foods among lowincome Americans and the potential of these initiatives to improve diet and prevent chronic disease.
